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Abstract
Sarcoidosis is a chronic granulomatous disease than most commonly affects the lungs, but concomitant -or
exceptionally isolated- extrapulmonary involvement is frequent. Urologic symptoms may occur in a patient known
with sarcoidosis or may reveal the disease.
The present review illustrates the protean nature of the disease, which can manifest with any of the common
urologic symptoms and can be mistaken for other conditions such as infection and cancer. An insight into diagnostic
and therapeutic management is also proposed.
We hope to increase awareness about urologic manifestations of sarcoidosis in order to help the clinicians
avoiding misdiagnosis, which could expose the patients to unnecessary medications or surgical procedures,
progressive disease, recurrence and long-term sequelae.

Keywords: Urologic sarcoidosis; Genitourinary sarcoidosis;
Extrapulmonary sarcoidosis; Nephrocalcinosis; Kidney stone; Sarcoid
pseudotumour
Abbreviations ACE: Angiotensin-Converting Enzyme; ADH:
Antidiuretic Hormone; Beta-HCG: Beta-Human Chorionic
Gonadotropin; LDH: Lactate Dehydrogenase; FDG-PET scan:
Fluorodeoxyglucose-Positron Emission Tomography Scan.

Introduction
Sarcoidosis is a chronic systemic disorder caused by the formation
of noncaseating granulomas in affected organs. Although the aetiology
is unknown, sarcoidosis is characterized by T-cell and macrophage
activation, leading to Th1-type immune response. The hypothesis of
environmental agents acting as triggers on a genetic background is
supported by many experimental and epidemiologic findings [1]. The
disease affects both men and women and most of the patients are
adults less than 40 years of age. Women and African-Americans are
more likely to be affected.
While lung, lymph nodes and liver are frequently involved,
extrapulmonary sarcoidosis accounts for half of the patients with
thoracic disease. Extrapulmonary sarcoidosis without lung
involvement is rare (about 2% of patients with sarcoidosis).
Urinary and urologic sarcoidosis is a very infrequent disease (less
than 1% of patients with sarcoidosis). It can present as part of a
multisystem disease or as an isolated finding. Subclinical
granulomatous involvement is probably more frequent, and sarcoidosis
is often a more disseminated disease that what is perceived from the
clinical history only, as suggested by post-mortem studies on patients
with sarcoidosis [2].
The diagnosis relies on three criteria: a clinical and radiological
picture consistent with the diagnosis of sarcoidosis, the demonstration
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of noncaseating granulomas and exclusion of other granulomatous
diseases. However, for extrapulmonary disease, granulomatous
involvement of a single organ is considered not sufficient to affirm the
diagnosis [1]. The finding of concomitant sarcoidosis in another organ
or previous pulmonary sarcoidosis supports the diagnosis.

Urinary and Urologic Sarcoidosis
The urologic manifestations of sarcoidosis can be divided
schematically into three groups on the basis of the underlying
pathophysiologic
mechanism:
direct
(“primary”)
urologic
granulomatous involvement, indirect (“secondary”) granulomatous
involvement (neurological or endocrine sarcoidosis), and indirect
nongranulomatous involvement (through sarcoidosis-induced changes
in calcium metabolism).

Primary urologic sarcoidosis
Although the epidemiology of sarcoidosis is difficult to study
because of variability in the definition, clinical presentation and
diagnostic tests [1], kidney and epididymis appear the most frequent
affected organs of the urologic tract [3].
Kidney: Silent renal granulomatous involvement is frequent (as
much as 20%) [4], and may become clinically significant when the
number and extent of granulomas is sufficient to cause impairment in
renal function. Renal disease is more frequently related to calcium
deposit as mentioned later. The most typical form of renal sarcoidosis
is called granulomatous interstitial nephritis (GIN), which represents
an inflammatory process in the renal interstitium that can lead do
declining renal function and tubular dysfunction, sometimes with
progressive fibrotic changes in the renal interstitium leading to longterm sequelae. The urinalysis of patients with GIN often shows a bland
sediment, but sterile pyuria or mild proteinuria can also be seen.
Glomerular disease is less frequent than GIN, but IgA nephropathy has
been described in patients with sarcoidosis. Rarely, renal sarcoidosis
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can present with a renal mass sometimes referred to as “sarcoid
pseudotumour” [5]. In this case, the clinical and radiological picture of
renal sarcoidosis can mimic either a cancer, a lymphoma or an
infectious process like tuberculosis. The diagnosis can therefore be
challenging, especially in the case of isolated renal disease. On the
other side, cases of renal carcinomas have been reported in patients
with otherwise known sarcoidosis [6].
Epididymis: Involvement of the epididymis can also mimic a
neoplastic process, as it often presents as a unilateral, palpable mass
which may be painful or not. Azoospermia has been described in the
setting of epididymal sarcoidosis [7].
Testis: Testes are one of the most frequently affected organ in
urologic sarcoidosis. More than three quarter of the cases also display
concomitant pulmonary sarcoidosis, [8] even though testicular
sarcoidosis as a presenting feature of the condition has also been
described [9]. Unilateral or bilateral involvement can occur, and
adjacent structures such as epididymis and spermatic cord are often
affected. Scrotal swelling, nodules and painless solid mass are the most
common presenting features.
Because of the concern of malignancy, about one third of the
patients with testicular sarcoidosis undergo (unnecessary) orchiectomy
[10]. However, distinction between sarcoidosis and cancer may be
challenging because coexistence of testicular cancer and sarcoidosis
has been described, and some data point to an increased risk of cancer
in patients with sarcoidosis [11]. Furthermore, sarcoid-like reaction
may develop in response to certain tumors, which may complicate the
accurate histological diagnosis [12]. Of note, elevated LDH levels have
been found in some cases of sarcoidosis and therefore are also not
considered reliable [13,14]. Elevation of other tumour markers such as
alpha-foetoprotein and beta-HCG has been less frequently reported
[15].
Due to these considerations, some authors advise radical
orchiectomy in all patients with unilateral testicular masses, whereas
other prefers a more conservative approach [16]. In selected cases,
frozen section assessment could be a way to decrease the number of
unnecessary orchiectomies [17].
Prostate: Several cases of post-mortem incidental findings of
prostatic sarcoidosis have been reported in patients with otherwise
widespread disease [3] while other patients exhibit clinical signs and
symptoms directly related to prostatic involvement and some cases are
discovered in the diagnostic workup for PSA elevation. About 15 cases
of prostatic sarcoidosis have been published [18]. The peripheral part
of the gland is affected preferentially, which may suggest that prostatic
sarcoidosis can be paucisymptomatic and thus underdiagnosed.
Bladder: Sarcoidosis can directly involve the urinary bladder and
cause nonspecific urinary symptoms like hematuria, urgency,
frequency and dysuria. Because of histological similarities,
malakoplakia has been related to sarcoidosis by some authors [19,20].
Penis and scrotum: Sarcoidosis of the penis and scrotum represents
a cutaneous form of the disease. Typical lesions appear on the penile
shaft or glans as waxy or erythematous papules or nodules [21]. The
urethral meatus can be affected, and ulcerations or mass like lesions
have been reported [22]. Again, possible carcinoma remains a concern
for the differential diagnosis.
Urethra: While this form of sarcoidosis is unlikely to be
asymptomatic because of anatomic considerations, the urethral
localization of sarcoidosis has been very rarely described in the
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medical literature. [23,24]. Both cases occurred in women. It can
present with chronic obstructive and irritative voiding symptoms.
Ureters: Ureteral sarcoidosis is uncommon with only a few cases in
the literature [25-28]. It can present with renal colic, microscopic or
macroscopic hematuria and hydronephrosis. Sarcoid retroperitoneal
lymphadenopathy or fibrosis may also cause obstructive uropathy
[29,30].

Secondary urologic sarcoidosis
As a systemic disease, sarcoidosis can also manifest with urologic
symptoms in the absence of direct involvement of the urologic tract or
adjacent structures.
Bladder dysfunction: Involvement of the nervous system is quite
common in patients with sarcoidosis. Lower urologic complaints and
progressive symptoms such as frequency may be the presenting
features of the disease when spinal cord is involved [31-33]. Most of
these patients however would have associated neurologic symptoms
such as weakness, dysarthria, facial numbness or seizures.
Endocrine manifestations: The hypothalamus is the most frequently
involved endocrine gland in sarcoidosis. Primary pituitary
involvement occurs less frequently. Granulomatous infiltration of the
hypothalamo-hypophyseal region leads to tertiary or secondary
endocrine dysfunction, and can manifest as central hypogonadism
[34,35]. Actually, almost half of the patients with sarcoidosis have been
found to have low circulating free testosterone level, which seems not
to be related to usual symptoms of hypogonadism such as diminished
muscle function, exercise intolerance or depressed mood. Absence of
appropriate increase of gonadotrophin levels argue for a global
dysfunction of the hypothalamo-pituitary-gonadal axis in these
patients [36]. Patients with hypothalamic involvement can also present
with polyuria and polydipsia due to dysregulation of thirst (primary
polydipsia) or ADH (diabetes insipidus) [37].

Vitamin-D and calcium metabolism
Disordered calcium metabolism is actually the main cause of renal
disease in patients with sarcoidosis. The primum movens-also
described in other granulomatous diseases-is increased extrarenal 1alpha-hydroxylase activity and production by activated mononuclear
cells within granulomas, lymph nodes and lungs. Unlike what is seen
under physiologic conditions, the 1-alpha-hydroylase activity in
sarcoidosis is only substrate-dependent with no feedback inhibition.
This leads to increased conversion of 25-hydroxyvitamin D to calcitriol
and hence marked hyperabsorption of dietary calcium [38]. Calcitriolinduced resorptive bone disease and renal tubular calcium
reabsorption also contribute to calcium metabolism dysregulation. As
a consequence, hypercalcemia is a well-known complication of
systemic sarcoidosis and is seen in about 10% of patients. The
increased calcium load is excreted in the urine and hypercalciuria is
three times more common than hypercalcemia [39]. This is of
particular importance regarding urologic complications of sarcoidosis,
since hypercalcemia and hypercalciuria both contribute to significant
renal disease.
Nephrolithiasis: Nephrolithiasis occurs in about 10% of patients
with sarcoidosis [4] and renal colic may be the first sign of sarcoidosis
in about 4% of patients [40]. As a result, evidence of renal colic due to
calcium-containing kidney stone (usually calcium oxalate), particularly
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in a patient without known risk factors for nephrolithiasis, should
prompt the urologist to search for other manifestations of sarcoidosis.
Nephrocalcinosis: Nephrocalcinosis is seen in about 5% of patients
with sarcoidosis. Unrecognized and untreated chronic hypercalcemia
and hypercalciuria lead to tubulointerstitial inflammation and calcium
deposits with ensuing progressive kidney disease. Most patients would
present with elevated creatinine and unremarkable urinalysis. In fact,
nephrocalcinosis has been diagnosed in more than 50% of cases
amongst patients with sarcoidosis-related renal insufficiency [4]. While
most patients with nephrocalcinosis are asymptomatic, some exhibit
tubulointerstitial dysfunction with nephrogenic diabetes insipidus.
Early detection and treatment of hypercalcemia and hypercalciuria is
warranted to avoid fibrotic change and irreversible renal damage [41].

otherwise known or suspected sarcoidosis) for organ preservation
purpose.

Treatment
Due to its rarity, there are no available clinical trials on the
therapeutic management of sarcoidosis of the urologic tract, which is
therefore mostly derived from the experience in pulmonary
sarcoidosis. As in the case of pulmonary localization, the treatment is
tailored to the extent and severity of the disease.

The diagnosis of urologic and urinary sarcoidosis is challenging
because the clinical and radiological manifestations are nonspecific
and sarcoidosis may mimic many other conditions such as cancer or
infection. Virtually any urologic or urinary symptom could be related
to sarcoid involvement of the urologic tract. As previously mentioned,
the diagnosis requires a compatible clinical and radiological picture,
demonstration of noncaseating granulomas and exclusion of other
granulomatous diseases. In this case of extrapulmonary involvement,
demonstration of concomitant sarcoidosis in another organ or
previous pulmonary sarcoidosis strongly supports the diagnosis.

Most cases follow a benign and self-limited course and some
patients experience spontaneous resolution. Thus watchful waiting
may be an option in paucisymptomatic cases. When the disease is
symptomatic, widespread or affects organ function, medical treatment
with corticosteroids leads to improvement in most patients. Oral
prednisone 20-40 mg per day is recommended with a gradual tapering
regimen [44]. The optimal duration is unknown, but a minimum of
6-12 months seems reasonable. In the case of contraindication for
corticosteroids, need for a corticosteroid-sparing therapy or
corticosteroid-resistance,
alternative
agents
such
as
hydroxychloroquine, methotrexate or azathioprine have been used,
alone or in combination with corticotherapy. Of course, surgery or
endoscopic procedures may be indicated in the case of obstructive
uropathy especially when acute renal failure is present, when medical
treatment is not efficient or when long-term fibrotic changes have
occurred.

Whenever possible, a biopsy of the involved organ should be
obtained. Careful histologic analysis with cultures and stains is
warranted because other granulomatous disease like tuberculosis,
other mycobacterium infections, fungal infections, syphilis, filariasis,
schistosomiasis,
drug-induced
granulomatosis,
vasculitis
(granulomatosis with polyangiitis), Crohn disease, brucellosis,
histoplasmosis, lymphoma and paraneoplastic sarcoid-like reaction
may all involve the genito-urinary tract and mimic sarcoidosis.

Patients with hypercalcemia should be encouraged to avoid
excessive vitamin D supplementation, reduce exposure to the sun, and
maintain a good hydration. Hypercalciuria and hypercalcemia usually
respond to corticosteroids within a few days. Hydroxychloroquine and
ketoconazole have also proved to be useful to lower calcitriol and
calcium levels in patients with sarcoidosis [45]. Long-term effects of
other therapies on the granuloma burden also helps limiting
hypercalcemic complications of sarcoidosis.

All patients suspected with urologic sarcoidosis should have chest
imaging, pulmonary function tests, serum chemistry, urine analysis,
electrocardiogram, ophthalmologic examination and tuberculin skin
test [1]. Because of the high prevalence and the long-term damaging
effect of hypercalciuria, we recommend an assessment of 24-hour
calciuria in all patients.

In the case of testicular or epididymal involvement, protection of the
patient’s fertility must also be taken into account. Semen analysis at the
time of diagnosis and sperm banking must be considered. Of note,
corticosteroid treatment may sometimes [46] but not always [47] lead
to improvement of the semen analysis.

Diagnosis

Distinguishing sarcoid pseudotumour from primary renal or
testicular malignancy may be particularly difficult because neither
conventional imaging nor FDG-PET scan are discriminant. Moreover,
patients may experience constitutional symptoms such as fatigue,
malaise, anorexia, fever and weight loss in both conditions [1]. Local or
mediastinal sarcoid lymphadenopathy may mimic a metastatic disease.
Serum markers such as beta-HCG and alpha-foetoprotein may help in
case of testicular mass but are not 100% reliable as previously
mentioned. Serum ACE is often measured in sarcoidosis and can be
found elevated in 60% of the patients [42]. Nevertheless, its use as a
diagnostic tool is controversial because of its lack of sensitivity and
specificity. For example, elevation of ACE has been reported in
metastatic testicular seminoma [43].
However, from an epidemiologic point a view, a renal or testicular
mass is more likely to be a primary neoplasm than a sarcoid
pseudotumour. In order to avoid misdiagnosis, pre- or intraoperative
biopsy should be considered in doubtful cases (i.e. in patients with
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Conclusion
In conclusion, urologic sarcoidosis is a rare form of extrapulmonary
sarcoidosis. Direct granulomatous involvement of the urologic organs
as well as indirect granulomatous or non-granulomatous involvement
may affect virtually any component of the urologic tract. Sarcoidosis
should be considered in the differential diagnosis of a wide range of
urologic and urinary complaints in patients with known or suspected
sarcoidosis, and may rarely be the presenting form of the disease.
Urologists must also be aware that sarcoidosis may mimic most clinical
and radiological features of primary malignancies of the urinary tract
and lead to unnecessary surgery. Diagnosis is made on the basis of
noncaseating granulomatous involvement, but exclusion of other
granulomatous diseases is mandatory. The diagnosis is confirmed by
the presence of sarcoid involvement of another organ. Corticosteroids
remain the cornerstone of the therapy and surgery should be reserved
mostly for obstructive uropathy or when an alternative diagnosis of
malignant disease is contemplated.
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